Ketorolac tromethamine transdermal gel: development, in vitro and in vivo evaluation.
The authors developed and evaluated a transdermal gel formulation of ketorolac tromethamine (ketorolac) for the treatment of nociceptive somatic pain. The formulation was optimized for skin permeation enhancers, pH of the system, and dosage strength using in vitro and in vivo techniques. Of the various permeation enhancers evaluated, dimethyl sulfoxide (DMSO) and oleic acid were found to significantly increase skin permeation flux of ketorolac. The concentration of DMSO affected the rate as well as extent of transdermal absorption. Use of citric acid further improved the skin penetration of ketorolac. In vitro diffusion results indicated significant increase in drug permeation with increasing drug concentration. However, the same did not translate into higher skin permeation during in vivo study. Although the area under concentration time curve (AUC(0-t)) increased significantly with increasing dose, the effect on maximum serum concentration (C(max)) was insignificant. The formulation can be used for inflammatory pain management while avoiding gastric adverse events associated with oral ketorolac.